Isolation and sequencing of glycosyltransferase gene and UDP-glucose dehydrogenase gene that are located on a gene cluster involved in a new exopolysaccharide biosynthesis in Streptomyces.
Streptomyces sp. 139 produces a new exopolysaccharide (EPS) that shows anti-rheumatic arthritis activity in vivo. To investigate the gene cluster involved in EPS biosynthesis, degenerate primers were designed to amplify an internal fragment of the priming glycosyltransferase gene that catalyzes the first step in EPS biosynthesis. Using this PCR product as probe, positive cosmid clones were selected from a genomic library of Streptomyces sp. 139, which led to the localization of ste (Streptomyces eps) gene cluster on the approximately 65-kb chromosomal region. A 4.0-kb Bam HI fragment from all positive cosmids that hybridized to this probe was sequenced, which revealed two genes encoding the priming glycosyltransferase and UDP-glucose dehydrogenase. The putative priming glycosyltransferase is suggested to catalyze the first step in the biosynthesis of EPS repeating unit and UDP-glucose dehydrogenase is suggested to convert UDP-glucose into UDP-glucuronic acid involved in nucleotide sugar precursor synthesis of EPS biosynthesis.